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EUIE PA3 O KOKUHOTHHOH IIPHPOflE KPHnTOCnOPHJIHH 
(SPOROZOA: APICOMPLEXA) 

© T. B. Eeiiep 

KoKUHflHHHa^ npnpoaa Cryptosporidium 6biJia npH3HaHa TnuuepoM, xoTopbin BnepBbie onHcan 
3Toro cnopOBHKa eme b 1907 r. nocneayiomHe ajiexTpoHHO-MHxpocxonHHecxne HCcneaoBaHHa 
KpHnTOcnopHflHH, npoBOflHBiuHec5i b 70—90-e roabi, npoaeMOHCTpHpoBajin hx BHyTpHXJieTOHHyio 
(3KCTpaiXHTOnJia3MaTHHeCKyio) JIOXaJIH3aUHK). KapTHHa )XH3HCHHOrO UHXJia XpHnTOCnOpHaHH COOT- 
BeTCTByeT TaxoBOH roMOKceHHbix KHiueHHbix xoxuhahh noaoTpaaa Eimeriina. KpOMe toto, BHflbi 
Cryptosporidium oOnaaaiOT paaoM cnennc{3HHecxHx ocoOeHHOCTen (3xcTpauHTonjia3MaTHHecxa5i 
JIOKaJIH3aUH5I B 30He MHXpOBOpCHHOX, £Ba M0p<J>0<£yHKUH0HaJIbHbIX THna OOUHCT, HaHMeHblliee HHCJIO 
cnop030HTOB Ha oouHCTy, MyjibTHMeM6paHHa5i nHTaiomaa opraHeiuia, OTcyTCTBHe MHKpOHeM h t. a.), 
HTO MOXCeT 6bITb CJienCTBHeM npH06peTeHH5I HMH CneiXHaJIH3aUHH B XOfle 3bojiiouhh. 

Ha ocHOBe H3yneHH5i HyxjieoTHaHbix nocneaoBaTeJibHOCTeH 18S pPHK y 8 poaoB 3 HMepHHaHbix 
h H30cnopHflHbix xoxuhahh (Morrison, Ellis, 1997) 6buio Bbicxa3aHO npeanonoxceHne o tom, hto 
noaxnacc Coccidia (xnacc, no MoppHCOHy h 3juiHcy) moxcct CHHTaTbca MOHOcjDHJieTHHHbiM TOJibxo 
b tom cnynae, eciiH H3 Hero ncxjnoHHTb poa Cryptosporidium , xoTopbin b cboio onepeab paccMaTpH- 
BaeTCH xax cecrpHHCxaa rpynna no othoujchhio jih6o ko bccm ocraabHbiM npeacTaBHTeaaM THna 
Apicomplexa, jih6o x npeacTaBHTeaHM noaoTpaaa (xnacca) Hematozoa b paMxax THna Apicomplexa. 
noaodHoe nojioxceHne He cooTBeTCTByeT H3bccthoh CHCTeMe JlHBaHHa (Levine, 1982), a Taxxce 
npoTHBOpenHT 6ojiee paHHHM npeacTaBaeHHtfM o c{3HJioreHHH THna Apicomplexa, ocHOBaHHbiM Ha 
({DeHOTHnHHecxHx HccjienoBaHH5ix (Barta e. a., 1990). 

no MHeHHio aBTOpa CTaTbH, pa3JiHHH5i b xapaxTepe HyxaeoTHaHbix nocneaoBaTenbHocreH 18S 
pPHK, BblflBJieHHbie y 3HMepHHaHbIX H H30Cn0pHaHbIX XOXUHflHH, C OAHOH CTOpOHbl, h y poaa 
Cryptosporidium — c apyron, aeHCTBHTeabHO noaTBepxcaaiOT OTcyTCTBHe cxoacTBa Mexay sthmh 
xoxuHflHSMH no ueiiOMy paay npH3HaxoB. OaHaxo 3th aaHHbie He aaiOT ocHOBaHHa OTpHixaTb 
xoxuHflHHHyio npnpoay xpHnTocnopHflHH. TaxHM o6pa30M, HOBenmne aaHHbie MoaexyaapHOH 
Ohojiothh, HecMOTpH Ha hx OHeBHflHyio HaynHyio neHHOCTb h nepcnexTHBHOCTb, MoryT HMeTb 
3HaneHHe aaa oueHXH (J)HJioreHeTHHecxHx CB5i3eH TOJibxo npn ycaoBHH hx xpHTHnecxoro ocMbicaeHHa 
h aHanH3a, c yneTOM pe3yjibTaTOB cooTBeTCTByioinnx 6a30Bbix nccaeaoBaHHH. 


Bonpocbl 3BOJ1IOUHH, (J)HJ10reHHH H CHCTeMaTHXH XHBbIX OpraHH3MOB, B TOM HHC/ie H 
napa3HTHHecxHx npocTenmHX, Bceraa 6biJin h ocTaiOTCfl npeaMeTOM HHTeHCHBHbix cnopoB 
Mexay HCcaeaoBaTejiflMH. Kax h bcsxhh axTHBHbin npouecc, 3th cnopbi HMeiOT cboh nnxn 
h n/iaTo, nepnoabi HaHBbicineH HanpaxeHHOCTH h cnaaa. CaMbie oxHBneHHbie aHcxyccnn 
b mhpoboh jiHTepaType oObiHHo CBa3aHbi c o6luhm nporpeccoM b pa3BHTHH Hayxn h npexae 
Bcero — c BHe^peHneM b Hee HOBbix MeToaoB nccjieaoBaHHfl. 

B 50-e roabi XX Bexa oahhm H3 BaxHeniunx coObiTHH b Hayxe 6bino npoHHXHOBeHne 
3JiexTpOHHOH MHxpocxonHH b H3yneHne pa3Hbix rpynn Protozoa. 3to 3HaHHTenbHO pac- 
LUHpHjio npe^CTaBjieHHa o CTpoeHHH H3ynaeMbix opraHH3MOB h no3BOJin.no no-HOBOMy 
nepeocMbicnHTb ueabin xpyr cnoxHeninnx aBJieHHH h npoGaeM npOT030onorHH. B noHH- 
MaHne 3BOJHOUHH h cfjHjioreHHH OT^aenbHbix rpynn npocTeninnx 6buio BHeceHO MHOxecTBO 
H3MeHeHHH, hto npHBejio x co3^aHHio HOBbix TaxcoHOMHHecxHX e^HHHu, tbkhx, HanpHMep, 
xax Tnn Apicomplexa Levine, 1970. O^Haxo npn Been HOBH3He h oneBHAHOH nporpec- 
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chbhocth MeTO^OB sjiexTpoHHOH MHKpocKonHH hx npnMeHeHHe b Hayxe He nOflaBJIHJIO H 
He yMajuuio 3HaneHH5i 6ojiee paHHHx (JjymtaMeHTanbHbix (6a30Bbix) HCCJieaoBaHHH, 3ajio- 
xchbllihx ocHOBy 3HaHHH 06 H3ynaeMbix opraHH3Max. 

B Hana/ie 90-x roaoB XX Bexa Ha CMeHy aocTaTOHHo npoaonxcHTejibHOMy 3JiexTpoH- 
HO-MHKpOCKOnHHeCKOMy nepHO^y npHine^ HOBblH nepHOA, XOTOpblH MOXCHO yCJIOBHO 
Ha3BaTb MO/iexyji5ipHO-6HO.norHHecxHM, xoth oh BKJiiOHaeT b ce6a uejibiH pnzi h apyrnx 
TexHHnecKHx npHeMOB, Kax-To: nocTpoeHHe apeB (JjHjioreHeTHHecxHx paccTOHHHH, npwH- 
unn MaxcHMajibHOH sxohomhh, nocTynaTbi Teopnn CHMOnoTHHecxoro npoHCxoxmeHHH 
syKapwoTHOH KJieTKH h rHnoTe3bi CHM6HoreHeTHHecKoro npoHexoxc^eHHH ee OTaejibHbix 
opraHe/m (Cavalier-Smith, 1997). HacTynwji hobwh nepnoa pazmxajibHoro nepecMOTpa 

CTapbIX H C03/taHHH HOBbIX MaKpOCHCTCM pa3HbIX OpraHH3MOB, B TOM HHCJie H npOCTeHLUHX. 
H cennac, xax h paHbiue, CHOBa h CHOBa BCTaeT Bonpoc o peHTHHre npejxnaraeMbix 
KpHTepHeB: aeHCTBHTejibHo jih ohh Tax BecoMbi jxhh ycTaHOBjieHHH c£)HjioreHeTHHecxHx 
OTHomeHHH Mexcay opraHH3MaMH, hto MoryT omuBHHyTb b CTopoHy paHee npHHXTbie 
XpHTepHH? 

OOluhm no^TexcTOM OojibinHHCTBa HOBeHLunx Hccjie^OBaHHH cnyxcHT yOexcaeHHe, hto 
cpaBHeHwe 6a30Bbix (cJ)eHOTHnHHecxHx, onHcaTenbHbix) npH3HaxoB HMeeT MeHbiuee 3Ha- 
neHHe, neM cpaBHeHHe nocjieaoBaTe/ibHOCTeH HyxjieoTHflOB, OeuxoB hjih reHOB. IlepBbie, 
no MHeHHio aBTopoB TaxHx HCcneflOBaHHH, othocxtch x xaTeropHH «xanecTBeHHbix» 
npH3HaxoB, He cnoco6Hbix aaTb o6T>exTHBHyio oueHxy npouecca c})HjioreHHH. HanpoTHB, 
BTopbie, HMeiomne o6myio sBO/nouHOHHyio hctophio, MoryT 6biTb Hcno/ib30BaHbi ana 
nojiyneHHfl npeacTaBJieHHH o «xo;iHHecTBeHHbix» cjjHJioreHeTHHecxHx OTHOLueHHxx (Zuc- 
kerkandl, Pauling, 1965). 

OflHOH H3 HOBaUHH TaXOH C03HflaTenbH0H paGOTbl, OCHOBaHHOH, B HaCTHOCTH, Ha 
cpaBHeHHH HyxjieoTHflHbix nocneTOBaTenbHOCTeH 18S pPHK y n3ynaeMbix o6i>exTOB, 
xBHjiocb o6i>eflHHeHHe THnoB Apicomplexa Levine, 1970, Dinozoa Cavalier-Smith, 1991 
h Ciliophora Doflein, 1901 b eaHHbin TaxcoH 6onee Bbicoxoro paHra — HH(})pauapcTBO 
Alveolata Cavalier-Smith, 1991. Ilpw stom oOlijhm o6i>eAHH5nomHM yjibTpacTpyxTypHbiM 
npH3HaxoM oxa3ajiocb HajiHHHe y npeacTaBHTejieH Bcex Tpex THnoB cxoahoh ceTH 
xopTHxajibHbix ajibBeon (ynnomeHHbix MeMOpaHHbix uncTepH), npnxpenjieHHbix x BHyT- 
peHHeH noBepxHOCTH njia3MaTHHecxon MeMOpaHbi xjieTXH-opraHH3Ma. 3to poacTBO, oc- 
HOBaHHoe Ha cxoacTBe no yjibTpacTpyxTypHbiM (c})eHOTHnHHecxHM) npn3HaxaM, 6biJio 
noflTBepxc/teHo npn cpaBHeHHH y sthx Tpex TaxcoHOB Taxxce h nocjieztOBaTejibHOCTeH 16S 
pPHK, hto MoxceT CBH^eTenbCTBOBaTb o hbjihhhh y hhx o6mero npeztxa (Gajadhar e. a., 
1991). 

OflHaxo C03^aHne xpynHOH CHCTeMaTHnecxon e^HHHUbi — HHcf>pauapcTBa Alveolata 
Mano H3MeHHJio npexHHe npeacTaBJieHHx o Tnne Apicomplexa h o Bxo^mnx b Hero 
6o/iee MenxHx noapa3,aejieHHflx. Eonee Toro, npoH30imio ztaxce HexoTopoe CMemeHHe 
CMbicnoBbix axueHTOB BHyTpn THna Apicomplexa, Bn/iOTb jxo ncxaxceHHx paHee o6ocho- 
BaHHbix h yxce ycTOflBiuHxcfl npe^CTaBneHHH, HanpHMep o xoxuhzjhhhoh npnpozte poaa 
Cryptosporidium. 

Ha B3ni5m nenoBexa, He aBjiaiomerocfl no CBoeMy o6pa30BaHHK) MOJiexynxpHbiM 
Ohojiotom, ocoGeHHOCTb hoboto («HOBeHinero») nepno^a b pa3BHTHH Hayxn coctoht b 
tom, hto HCCJie^OBaHHH Ha MOJiexynapHOM ypoBHe, B03HHXLLiHe nepBOHanajibHO xax 6 o/iee 
nyBCTBHTejibHbie TexHHHecxne npneMbi ana BbixBjieHHx onpeaejieHHbix cyOcTaHUHH 
b xchboh xneTxe, nocTeneHHO npnoOpe/iH caMOCTOXTejibHOCTb, h cero^Hfl yxce oneBHZiHO, 
HTO MeTOAbI HCCJieAOBaHHH HBHO flOBJieiOT Ha^ 06 l>eXTaMH H3yneHH5I. ripH 3TOM 3HaHHMOCTb 
TexHHHecxHx npneMOB (h b caMOM ^ene oneHb cnoxcHbix!) CTajia TOMHHHpoBaTb Haa 
xoHenHbiMH pe3yjibTaTaMH Bbino/meHHoro HecneaoBaHHx. 3to BnenaTjieHHe ycnnHBaeTCx 
eme h tcm, hto oOcyxcaeHHe nojiyneHHbix aaHHbix b tbxhx paOoTax BeaeTca noHTH 
HCxniOHHTejibHO b paMxax xoHxpeTHbix mcto^hx, Hepe^xo 6e3 yneTa apyrnx cf)axTopoB, 
nonyneHHbix paHbiue, eme b aoMonexynxpHO-OHonorHHecxHH nepnoa, ho npn stom He 
MeHee 3HanHMbix xapaxTepncTHxn H3ynaeMbix o 6 i>exTOB. 

Uenb HacToxmero cooOmeHHx coctoht b tom, htoOh Ha npHMepe poaa Cryptospori¬ 
dium npoaHajiH3npoBaTb HexoTopbie cnynan HaOnioaaeMoro HecooTBeTCTBHX aaHHbix 
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6a30BbIX H M0JieKyjIHpH0-6H0J10rHHeCKHX HCCJieUOBaHHH no 3BOJHOUHH H cj3HJ10reHHH 
kokuhuhh. Cpa3y OTMeTHM, hto b Haiuy 3auany He bxouhjio yrjiy6jieHne Taxnx npoTHBO- 
pennn; HanpoTHB, Mbi CTpeMHjincb k OTbicxaHHio pa3yMHbix apryMeHTOB jxnn oG'beKTHBHon 
oueHKH Bajin^HOCTH xpnTepneB, jiexcamnx b ocHOBe noHHMaHHA ecTecTBeHHon hctophh 
H 3ynaeMbix opraHH3MOB. 

Abtop CTaTbn He npeTeHuyeT Ha peineHne Bcex nocTaBjieHHbix BonpocoB, h MHorne 
cyxcAeHHH BbiCKa3biBaK)TCH b nopauxe uncxyccHH b Hauexcue BOBjienb b Hee cbohx OTenec- 
TBeHHbix h 3apy6excHbix Kojuier. 


KPATKAS HCTOPIIHECKAfl CI1PABKA 

Kokuhuhh (nouxjiacc Coccidia Leuckart, 1879, Kjiacc Sporozoa Leuckart, 1879) — 
BHyTpnKjieTOHHbie napa3HTHnecKHe npocTenmne, oOjiauaioiuHe cjioxcHbiMH tomo- h reTe- 
poKceHHbiMH >KH3HeHHbiMH UHKjiaMH, BKjHOHaiomHMH Tax Ha3biBaeMyio Tpnauy Sporozoa: 
MeporoHHH, raMeToreHe3 (nojiOBOH npouecc no Tnny ooraMnn) h cnoporoHHJi; pacceneHne 
KOKUH^HH BO BHeiUHCH Cpejte npOHCXOAHT C nOMOLUbK) yCTOHHHBbIX 3K30reHHbIX CTajtHH- 

oouhct (Wenyon, 1926). 

C caMoro Hanajia h uo HacToamero BpeMeHH yxa3aHHaH Bbirne xapaKTepncTnxa 
cjiyxcnjia h npouojixcaeT cjiyxcHTb xapuHHajibHbiM oTJiHHHTejibHbiM cfieHOTHnnHecKHM npn- 
3HaxoM HMeHHO kokuhuhh, npeucTaBjunoiunx co6oh caMyio KpynHyio rpynny BHyTpn 
cnopoBHKOB h OTJiHnaioiuyiocfl 3HaHHTejibHbiM 6nopa3Hoo6pa3HeM. IlouoOHafl CTpyxTypa 
>KH3HeHHoro UHKjia He BCTpenaeTCfl 3a npeuejiaMH rpynnbi kokuhuhh, a noTOMy MOxceT 
cjiyxcHTb HauexcHbiM onpeuejiHTejibHbiM npn3HaKOM stoh TaxcoHOMnnecKOH ejtHHHUbi 
(pnc. 1, E). 2KH3HeHHbie UHKJIbl cnopoBHKOB, B TOM HHCJie KOKUHAHH, moxcho paCCMaTpn- 
BaTb Kax hx OHToreHe3bi, h sto uoxa3biBaeTCfl TeM, hto SBOjnounoHHbie npeo6pa30BaHHfl 
3 thx uhkjiob no/iHOCTbK) yxjiaubiBaioTCfl b Mouycbi cj3Hji3M5pnoreHe3a CeBepuoBa (Kajuin- 
HHKOBa, 1991). B CBA3H C 3THM XCH3HeHHbIH UHKJI KOKUH^HH npH 06 peTaeT BeC KaK BaXCHblH 
o6T>eKTHBHbIH npH3HaK B CHCTeMBTHKe H c£)HJIOreHHH CnOpOBHKOB, He 3aBHC5IUJ,HH OT 

cyG'beKTHBHOH oueHKH SKcnepnMeHTaTopa (Beyer, 19896; Chobotar, Beyer, 1994). 

IlpHMeHeHHe 3JieKTpoHHOH MHKpocKonnn k H3yHeHHio kokuhuhh He H3MeHHjio npeu- 
CTaBJieHHH o rnaBHOM onpeuejiHTejibHOM npn3Haxe stoh rpynnbi, ho jiHiub uo6aBH.no k 
xapaKTepHCTHKe Gecnojibix pacce/iHTejibHbix CTaunn Taxon npH3HaK, xax Hannune Ha 
anHKajibHOM nonioce kjictkh yHnxajibHbix opraHejm (pnc. 2, A). OKa3ajiocb, hto 6ecnojibie 
CTaUHH (30HTbl) He TOJIbKO KOKUHUHH, HO H BCeX CnOpOBHKOB, nOMHMO HJX pa, MHTOXOHJtpHH, 
KOMnjiexca rojibuxcn, 3Huonjia3MaTHHecKon ceTH n nponnx UHTon/ia3MaTHHecKnx bkjho- 
neHHH, oGjiauaioT onpeuejieHHbiM Ha6opoM xapaKTepHbix CTpyxTyp, nojiyHHBLunx Ha3BaHHe 
«opraHejui annKajibHoro KOMnjiexca» n b nojiHOM Ha6ope BKjnoHaioLUHx TpexMeM6paHHyio 
nejuiHKyjiy, nojmpHbie xojibua, cyOnejuiHKyjuipHbie MHKpoTpy6oHKH, ponTpnH, MnxpoHe- 
Mbi, kohohu (Scholtyseck, 1973; Chobotar, Scholtyseck, 1982; Eenep, 1989a). 

CxouHaa ynbTpacTpyKTypa annKajibHoro KOMnneKca 6buia Taxxce BbiflBjieHa h y 
xpoBenapa3HTOB c reTepoxceHHbiMH *H3HeHHbiMH UHKjiaMH, reMOcnopnuHH ( Plasmodium ) 
h nHponjia3MHu (Babesia), c toh jiniub npnHunnnajibHOH pa3Hnuen, hto 3th opraHH3Mbi 
oxa3ajiHCb jiHmeHbi KOHonua (Aikawa e. a., 1967; Friedhoff, Scholtyseck, 1969; Vivier, 
Petitprez, 1969; Scholtyseck e. a., 1970). OuHaxo b OTjiHnne ot reMOcnopnuHH b 
>KH3HeHHbix uHKjiax nnponjia3MHu He 6buio uoxa3aHO HajiHHHfl nojiOBoro npouecca, hto 
cnyxcHjio n npouojDKaeT cnyxcHTb cepbe3HbiM npenaTCTBHeM juia hx BKjnoneHHfl b Kjiacc 
Sporozoa. 

OuHaxo JlnBaHH (Levine, 1970) cnpaBejyiHBO nonaraji, hto CTOJib yHHKajibHafl yjibT- 
pacTpyKTypHaa opraHH3auHA annKajibHoro nonioca Oecnojibix CTaunn cpaBHHBaeMbix 
opraHH3MOB He MoxceT 6biTb TOJibKo pe3yjibTaTOM KOHBepreHUHH, ho uojDKHa OTpaxcaTb 
6ojiee myOoKHe CBH3H Mexcuy hhmh, cjioxcHBLUHecH b xoue sbojiiouhh cnopoBHKOB, xa k 
nojiaraioT, ot xcryTHKOHOCueB (Baker, 1965). Hmchho 3th cooOpaxceHHA no3BOJiHJin 
JlnBaHHy oOEeunKHTb nnponjia3MHu h cnopoBHKOB (b paHre caMOCTO^TejibHbix KjiaccoB, 
Ha OCHOBaHHH TOJIbKO HX yjIbTpaCTpyKTypHOTO CXOUCTBa) B OUHy TaKCOHOMHHeCKyiO 
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Phc. 1. CxeMaTHHecKoe H3o6pax<eHHe xapTHHbi xoi3HeHHbix uhicjiob nepKMHceft (A), iciaccHHecKHX 

KOKUHdMH ( B ) H KpwnTOCnopmiHH ( B ). 

A — Perkinsus marinum (no: Perkins, 1969, MoaH^minpoBaHo): 1 — Mo;io,aafl aanaHocnopa, 2—4 — paCTymne 
anjiaHocnopbi, 5—8 — cnopaHrHH, 9 — 30ocnopa; E — Eimeria spp.: 1 — cnopo30HT, 2—8— cTa/iHH MeporoHHH, 
9—15 — cTajiHH raMeToreHe3a, nojioBOH npouecc, KonyjiHUHH raMd, 16—19— (J)opMHpyioiuHecfl oouhctu, cnopo- 
roHHfl; B — Cryptosporidium parvum: 1 — cnopo30HT, 2—7—ciajwn MeporoHHH, 8—12 — craaHH raMeToreHe3a, 
nojioBOH npouecc, KonynHUHH, 13—16— (fcopMHpyioiUHecfl oouhctm, cnoporoHHH. 

Fig. 1. Diagrammic representation of the life cycles of Perkinsus marinum (A), classic coccidia of the 
genus Eimeria (E), and of Cryptosporidium parvum (B). 

eflHHHuy — Apicomplexa Levine, 1970, KOTopofi oh npHxiaji CHanajia paHr no^THna, a 

3aTeM THna. 

He B^aBaHCb b aeTajiH MHoroneTHefi ^HCxyccHH no CHCTeMe nHpon/ia3MH,a (KpbiJiOB, 
XloOpoBonbCKHH, 1980; Befiep, 1989a), otmcthm, hto b noc/ieayiomHe ro^bi nHponjia3MH,a 
Bee xce BKjnoHHJiH b KJiacc Sporozoa. OflHaxo k 3TOMy BpeMeHH cxoahwh, xota h He 
H^eHTHHHbiH, KOMnjiexc anHKajibHbix opraHeJiJi 6bm oOHapyxceH Taxxce y 6ecnojibix 
pacce/iHTe/ibHbix cTa^HH opraHH3MOB, 6jih3khx k xryTHKOHOCuaM, napa3HTOB ycTpHU 
Dermocystidium marinum (Perkins, 1976) (pHC. 2, E). rio3;iHee po,a Dermocystidium 6bm 
nepeHMeHOBaH b Perkinsus h bkjikdhch b co3,aaHHbiH ajia Hero KJiacc Perkinsea Levine, 
1970. Bcxope b stot xe KJiacc 6bi;i noMemeH eme ojihh opraHH3M, 6jih3khh k 6oaohhahwm 
xcryTHKOHOCuaM, Spiromonas perforans (Brugerolle, Mignot, 1979). 

TaxHM o6pa30M, k Hanajiy MOJieKyjiapHO-6HOJiorHHecKoro nepHOjia b H3yneHHH napa- 
3HTHHecKHx npocTefiiiiHx THn Apicomplexa coctoaj] H3 jiByx KJiaccoB: Sporozoa h 
Perkinsea (Levine, 1982), B flajibHefimeM JlHBawH BbmBHHyji npejuiojioxceHHe o tom, hto 
P. marinum ABJiaeTCfl caMbiM npHMHTHBHbiM npejiCTaBHTeJieM THna Apicomplexa no 
npH3Haxy He3aBepuieHHOCTH KOHomia, HMeiomero y 3Toro opraHH3Ma bhji He3aMKHyToro 
yceneHHoro KOHyca. B otjihhhc ot P. marinum kohohji cnopoBHKOB (TaM, rjie oh HMeeTca) 
nocTpoeH xax 3aMKHyTbifi (3aBepuieHHbiH) yceneHHbifi KOHyc. Ojmaico jxo chx nop eme 
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Phc. 2. CxeMaTHnecKoe H3o6paxeHHe yjibTpacTpyKTypHoft opraHH3auHH anHKajibHoro nojiioca 6ec- 
no;ibix pacce^HTejibHbix cranHH cnopoBHKOB (A) H nepKHHceft (£). 

A — 3oht Eimeria spp., E — 3oocnopa Perkinsus marimun (no: Perkins, 1976); A — aMH/ioneKTHH; aP — annapaT 
To/ibaxH; gmk — BHyTpeHHHH MeM6paHHbiM KOMn/ieKc; en — BaKyojierniacr; fa — To.nb.axH-aa'biOHKT; k — KOHOHa; 
kmh — MHKpoHeMbi, CB«3aHHbie c kohohaom; m — MHToxoHapHfl; mh — MHKpoHeMbi; Mn — MHKponopa; HMn — 
HapyxHaw MeM6paHa nejviHKyjibi; me — no/iapHoe Ko/ibuo; npM — npflMo/iHHeHHbie MHKpoHeMbi; p — ponTpHH; 
CMm — cy6ne;uiHKy/iflpHbie MHKpoTpy6o4KH; r — aapo; nn — aaepHafl nopa. 

Fig. 2. Diagrammic representation of the apical pole ultrastructure in asexual stages of Sporozoa (A) and 

Perkinsea ( E). 


ocTaeTca OTKpbiTbiM Bonpoc, ABJifliOTCfl jiH opraHe/uibi anHKajibHoro KOMnjieKca nepKHHcefi 
h cnopoBHKOB roMOJiorHHHbiMH HjiH aHajiorHHHbiMH CTpyKTypaMH (Perkins, 1986; 1987, 
1991; Mbl/IbHHKOB, 1991). 3T0T Bonpoc nOCTOflHHO B03HHKaeT B CB513H C TeM, HTO 
xH3HeHHbie uHKjibi nepKHHcefi h cnopoBHKOB b KopHe OTjiHHaiOTC5i apyr ot apyra 
(pHC. 1, A, E). 


HOBEftniHft 3TAI1 B H3YHEHHH THI1A APICOMPLEXA 

B noc;ie;iHHe 10—15 JieT npH H3yneHHH opraHH3MOB, 06’be^HHeHHbix BHyTpH THna 
Apicomplexa, Bee 6ojibiuee 3HaneHHe npHo6peTaiOT Mo;ieKy/iflpHo-6HO.norHHecKHe Hcc/ie- 
flOBaHHfl, B KOTOpbIX npOBOflHTCfl CpaBHCHHe HyK/ieOTHflHbIX nOOneflOBaTejIbHOCTeH reHa 

MajiOH cy6T>eAHHHUbi pH6ocoMa/ibHOH PHK (pPHK) (Johnson e. a., 1990; Morrison, 1997; 
Morrison, Ellis, 1997) c uejibio co3AaHH5i HOBbix coBpeMeHHbix npeACTaBjieHHH o <$>h;io- 
reHHH BxoflflmHx b Hero rpynn. 

M3BecTH0, hto npH Hcnojib30BaHHH Mo;ieKy.n5ipHo-6Ho;iorHHecKHX mctoaob pexoHCT- 
pyKUH5I Cj)HnOreHeTHHeCKOH HCTOpHH OpraHH3MOB BO MHOrOM 3aBHCHT OT Cn0C06H0CTH 
3KcnepHMeHTaTopa tohho BbmBHraTb THnoTe3bi (npeflCTaBjieHHfl) o roMOJiorHH npH3HaxoB, 
aTaxxe ot afleKBaTHoro BbinojiHeHHfl hm npoueaypbi BbipaBHHBaHHH nocne^OBaTenbHocTeH 
aMHHOKHCJiOT h HyKjieoTH^OB, nojiyneHHbix Ha ocHOBe ^aHHbix no MO/ieKy/iapHOMy 
ceKBeHHpoBaHHio. HexoTopbie HCcne^OBaTenH npH3HaiOTCfl b tom, hto b xo^e npoueaypbi 
BbipaBHHBaHHfl hm Hepe^KO npHXOAHTC5i HCKnionaTb H3 ^HnoreHeTHnecKoro aHanH3a nacTb 
Tex nocne^OBaTenbHocTeH, KOTopbie, no hx mhchhio, He MoryT 6biTb HaaexHO BbipaBHeHbi 
h, cneflOBaTejibHO, He MoryT paccMaTpHBaTbCfl xax cjDHJioreHeTHHecKH HHcj)opMaTHBHbie 
(Olsen, Woese, 1993). 

CymecTByeT MHeHHe, hto mhothc pacxoxaeHHfl b jiHTepaTypHbix aaHHbix no BonpocaM 
cjDHJioreHHH Apicomplexa o6T>5icH5noTC5i pa3JiHHH5iMH b npHMeHfleMOH CTpaTerHH BbipaBHH- 
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BaHHfl nocjieflOBaTejibHOCTeH. M3-3a Gojibuiow uojih cy6T>exTHBHOCTH b tbxhx nccjieuoBa- 
HH5IX maBHblM HCTOHHHXOM OLIIhGoX npH H3yHeHHH 3BOJIIOUHH OpraHH3MOB oGbIHHO 
CTaHOB^TC^ HeBepHbie rnnoTe3bi o roMOJiorHH anpnopHO BajiHjiHbix npH3HaxoB (Morrison, 
Ellis, 1997). 

Kax h npn npoBe^eHHH <£yHuaMeHTajibHbix nccjieuoBaHHH, MOJiexyjiapHbie GnojiorH 
npn oueHxe roMOJiorHH xaxcuoro nojioxceHHfl aMHHOxncjiOTbi hjih HyxjieoTHua b cpaBHH- 
BaeMbix nocneAOBaTejibHOCTHx pyxoBOucTByioTca npeunojioxceHHeM, hto HMeHHO 3th 
aMHHOKHCjiOTbi HJIH HyXJieOTHJJbl flBJUHOTCfl IlOTOMKaMH CXOUHOrO cjjpaTMeHTa B COOTBeT- 
CTByiomeH nocjieAOBaTejibHOCTH npeuxoBbix <f>opM. llpn TaxoM nouxojie npejjCTaBjieHHfl o 
roMOJiorHH npH3HaxoB Ha MOJiexyjiapHOM h MopcjjojiorHnecxoM (yjibTpacTpyxTypHOM) 
ypoBH^x HCCJiejjOBaHHH oxa3biBax)TCH npHHUHnnajibHO cxojjHbiMH (Pinna de, 1991; Willi¬ 
ams, 1993). npoAOJDxafl ajuieropnio, moxcho cxa3aTb, hto MOJiexyjiHpHan GnojiorHB 
BXjnonaeT b ce6a cpaBHHTejibHbin aHajiH3 «aHaTOMHH», hjih «Mop(£ojiorHH», MOJiexyji. 

B HacTO^mee BpeMH npHMeHeHne MemaoB MOJiexyjiapHOH Ghojiothh x H3yneHHK) 
napa3HTHnecxHx npocTenmHX HaxouHTca, no npH3HaHHK) MoppncoHa (Morrison, Ellis, 
1997), eme b coctohhhh pa3pa6oTXH h noncxa. HanGojiee HHcjjopMaTHBHbiM MeTOjiOM 
H3yneHH» (fmjioreHHH opraHH3MOB CHHTaeTca Hcnojib30BaHHe Majioil cyOTeuHHHUbi pPHK 
Gjiarouapa ee yHHBepcajibHOCTH h BbicoxoMy couepxcaHHio b xjieTxe. Mojiexyjia pPHK 
HMeeT cneuHc{3HHecxyK) BTopHHHyio CTpyxTypy, HeoGxojmMyio jyifl o6pa30BaHHH h (fiyHX- 
UHOHHpoBaHHfl pn6ocoM b xjieTxe (Gutell e. a., 1994). HyxjieoTHjjHbie nocjieuoBaTejibHOC- 
th reHOB pPHK (pflHK) cuepxcHBaiOTCfl btophhhoh CTpyxTypon hx npouyxTOB, h 3to 
no3BOji»eT Hcnojib30BaTb uaHHbie o btophhhoh CTpyxType ujia BbipaBHHBaHHfl nocjieuoBa- 
TejibHOCTen pflHK (Kjer, 1995; Hickson e. a., 1996). 

B xanecTBe yuoGHOH Mouejin juia oueHXH HHcJjopMauHH, nojiynaeMOH H3 pa3Hbix 
ynacTxoB MOJiexyjibi no xouy nocjieuoBaTejibHOCTen, Hcnojib3yeTC5i 18S pPHK. BecbMa 
oGHajioxHBaiomHe pe3yjibTaTbi 6buin nojiyneHbi npn cpaBHeHHH HyxjieoTHjjHbix nocjieuo- 
BaTejibHOCTen 18S pPHK y bhjjob b paMxax ojmoro h Toro xce poua — Cryptosporidium, 
Plasmodium, Eimeria, Theileria. Bo Bcex cjiynaax xaxcjjbin H3 pouoB 6biJi npejjCTaBjieH, 
xax h oxcnjjajiocb, b bhjic MOHO(f)HjieTHHecxoH rpynnbi opraHH3MOB (Morrison, Ellis, 1997). 

BecbMa HeoxcH^aHHbie uaHHbie 6buin nojiyneHbi no BonpocaM cjjHjioreHeTHHecxnx 
OTHomeHHH Mexay Sarcocystis muris, Theileria annulata h Plasmodium berghei npn 
cpaBHeHHH nocjienoBaTejibHOCTen 16S pPHK (Gajadhare. a., 1991). 3BOjnouHOHHbie cbjhh 
Mexcjjy S. muris h T. annulata HeoxcHjjaHHO oxa3ajincb Gojiee 6jih3xhmh, neM Mexcuy 
XaxmbIM H3 3THX pOJJOB H P. berghei. MoMeHT HeOXCHJl&HHOCTH coctoht b tom, hto 
nnponjia3MH / abi ( T . annulata) h reMOcnopnuHH (P. berghei) oxa3ajincb uajibme jx pyr ot 
upyra, neM ot xoxuhjjhh ( S. muris). Mexcuy TeM b cymecTByiomHX HbiHe CHCTeMax 
Apicomplexa (Mehlhorn, Walldorf, 1988) nnponjia3MH / abi h reMOcnopnuHH uaace oO^ejiH- 
H5HOTC51 b oGmyio CHCTeMaTHHecxyK) rpynny— nouoTpau Aconoidea Mehlhorn e. a., 1980 
no npH3Haxy OTcyTCTBHH xoHOHjja. 

HanGojiee nojiHbie h HHcJjopMaTHBHbie CBeueHHfl no MOJiexyjispHOH CHCTeMaTHxe 
xoxuhjjhh h upyrnx rpynn BHyTpn THna Apicomplexa 6buiH npeucTaBjieHbi b nocjiejmne 
rojjbi rpynnoH aBCTpajiHHcxnx HCCJieuoBaTejien (Johnson e. a., 1990; Morrison, 1997; 
Morrison, Ellis, 1997). BbiBOUbi sthx aBTopoB 6a3HpyiOTCfl Ha HMeiomeHcn HHcjjopMauHH 
no cpaBHeHHH) nocjieuoBaTejibHOCTen 18S pPHK y 43 bhuob, othoc5Uuhxc51 x 3TOMy THny. 
Ojmaxo BHe nojiH 3peHHH HccjieuoBaTejien oxa3ajincb Taxne BaxcHbie TaxcoHbi, Bxojjflmne 
b THn Apicomplexa, xax rperapHHbi, npoTOxoxunuHH h ajiejieHflHbie xoxuhahh. CnHTe3 
cbohx B3rji^ ( aoB no BonpocaM sbojhouhh h cjjHjioreHHH «anHXOMnjiexc» MoppncoH h 
flxcexcoH npejiCTaBHJiH Ha VII MexcjjyHapojjHOH xoH^epeHUHH no xoxuhahhm, npoxo^HB- 
men b OxccJjopjie b 1997 r., h hhxto H3 ynacTHHxoB coBemaHHH, xpoMe aBTopa HacTO^men 
CTaTbH, He nbiTajicfl hm B03paxcaTb. 

Mexcjiy TeM BaacHOCTb BonpocoB, nocTaBjieHHbix b paGoTax aBCTpajiHHcxnx xojuier, 
3acjiyxcHBaeT Toro, htoGm hx oGcyjiHTb b OTxpbiTOH nenaTH b Ha^exc^e noAXjnoHHTb x 
AHexyecHH h Apyrnx ynacTHHXOB, npexcjie Bcero H3 HHCJia Hamnx cooTenecTBeHHHXOB c 
HX oGmnpHblMH 6a30BbIMH 3HaHH^MH. B JjaHHOH CTaTbe Ha o6cy>XAeHHe BblHOCHTC^ 
npHHUHnnajibHO BaxcHbiH Bonpoc o xoxuhuhhhoh npnpoue xpHnTOcnopHUHH. 
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O KOKLtfiitfiHHOH nPHPOM POM CRYPTOSPORIDIUM 


BbiBOfl H3 pa6oT aBCTpajiHHCKHx nccneflOBaTe/ien c^opMyjinpyeTCfl Tax: «Kjiacc Coc- 
cidia MOHOcfwjieTHHeH, ecjiw H3 Hero ncxjnoHHTb poa Cryptosporidium » (Morrison, Ellis, 
1997; p. 439). 

3tot Te3Hc Bbi3biBaeT B03paxeHHe no uenoMy p*my npHHUHnHajibHbix no3nunn. Tax, 
H3 6ojiee neM 30 po,noB xoxuhahh nonoTpsma Eimeriina cpaBHeHHe nocneflOBaTejibHOCTen 
18S pPHK 6biJio npoBe^eHO Jinuib y nflTH po^OB: Eimeria (7 bh^ob), Neospora (1), 
Sarcocystis (6), Toxoplasma gondii , Cryptosporidium (3). B apyron paOoTe (Morrison, 
1997) npe.acTaBJieH aHajM3 8 po;iOB, t. e. bzioObbox k yxa3aHHbiM Bbime 6buiH nccjie,ao- 
BaHbi TaKxce po^bi Isospora, Besnoitia n Cyclospora. OflHaxo cymecTBO BbiBO^OB ocTajiocb 
npexcHHM. 

Po,n Eimeria 6jih30k no CTpyxType CBoero roMOKceHHoro unxjia k po,ny Cyclospora. 
OflHaxo HMeHHO kokuh^hh po^a Eimeria (c ero MHoroHHCJieHHbiM bh^obum pa3HOo6pa- 
3HeM) OTHOC5ITC5I K KaTerOpHH flpeBHHX «XJiaCCHHeCXHX» KHUieHHblX XOXUHflHH, KOTOpbie 
b xo,ne 3BOJ1K3UHH ;tajin Hanano xoxuh^ham c reTepoKceHHbiMH >xn3HeHHbiMH uHKjiaMH: 
Toxoplasma, Besnoitia, Hammondia, Sarcocystis ; b stoh sbojhouhohhoh uenn BaxcHoe 
MecTO 3aHHMaeT n po^ Isospora , HMeK)Lnnn roMOxceHHbin >xH3HeHHbin uhkji Cancxyccmo 
no 3TOMy Bonpocy cm.: Benep n ,ap., 1978; Benep, 1989a). He^aBHO onncaHHbin po;t 
Neospora no mhothm npn3HaxaM 6jih30k k T. gondii (Dubey, 1992; Lindsay e. a., 1993; 
Ellis e. a., 1994). 

TaxHM o6pa30M, xpoMe pona Cryptosporidium , Bee po^bi, nccneflOBaHHbie Moppnco- 
HOM H COTpy^HHKaMH, OTHOCflTCfl K XOpOLllO OHepHeHHOH rpynne SHMepHH^HblX H H30Cn0- 
pn^Hbix kokuh^hh, 3aHnMaK)inen ueHTpanbHoe nojioxceHne cpe^n nponnx xoxumtnn xax 
no CTeneHH n3yneHHOCTn, Tax h no npaxTnnecxon 3HannMOCTn. KpoMe poM Neospora , 
xoTopbiii noxa H3BecTeH TOJibxo no uhcthoh CTannn b npoMexcyTOHHOM xo3JWHe, Bee 
flpyrne ponbi HMetOT npHHUHnnajibHoe cxoxictbo ;rpyr c /rpyroM He TOJibxo no CTpyxType 
hx xcH3HeHHbix uhxjiob, ho h no uenoMy pmy apyrnx cjDeHOTnnnnecxnx npn3HaxoB, 
Bxjnonaa Mopcjxxnormo h y/ibTpacTpyxTypy roMOjiornHHbix CTa^nn pa3BnTna, /ioxajiH3auHK> 
b xneTxe xo3^HHa, xapaxTep napa3HTO-xo3HHHHbix OTHOiiieHnn h pm apyrnx nepT. 
3BOjnouHOHHbie CB5I3H 3 thx po^OB BecbMa oneBn/mbi, h paHee HaMH (Benep, 1977, 1988; 
Benep n ^p., 1978) 6buio BbmBnHyTO npe/yioxeHne oOTeanHnTb 3Tnx xoxun^nn b o^ho 
ceMencTBO Eimeriidae, ho noMecTHB nx b pa3Hbie no^ceMencTBa Ha ocHOBaHnn jih6o 
pa3JinHnn (Eimeriinae), jin6o cxoziCTBa b CTpyxType oouhct (Isosporinae). K TaxoMy xce 
BbiBO^ay, ho no pe3y/ibTaTaM MOjiexyjiflpHO-OnojiornHecxnx nccjie^OBaHnn n cnycra 20 neT, 
npnuuia TeHTep (Tenter, 1997) c Ton jinuib pa3Hnuen, hto OHa no^HnMaeT Hauin 
no^aceMencTBa ^o paHra cooTBeTCTBeHHO ceMencTB Eimeriidae n Isosporidae. B 6onee 
no3;men nyOnnxaunn (Carreno e. a., 1998) BMecTO Isosporidae npeMaraeTCfl Ha3BaHne 
Sarcocystidae, hto, BnponeM, He MeHaeT cyTn iiejia. 

Po,n Cryptosporidium Tyzzer, 1910 HMeeT roMOxceHHbin xcn3HeHHbin uhxji, b xotopom 
raMeToreHe3 ocymecTB/ifleTCfl no Tnny ooraMnn (pnc. 1, B , 3, F\ cm. bxji.). CpaBHeHne 
3Toro poM c .apyrnMn xoxumtnflMn BbiHBjineT uejibin p^m ero 6e3yc;iOBHbix cJ)eHOTnnnHec- 
xnx OTjinnnn, cpe;w xoTopbix oOpamaeT Ha ce6fl BHHMaHne ncxjnoHHTeJibHaa jiexapcTBeH- 
Haa ycTOHHHBOCTb. CoBOxynHOCTb yHnxajibHbix OT/iHHHTejibHbix npn3HaxoB xpnnTOcnopn- 
;rnn (cm. TaOnnuy; pnc. 3) BnojiHe onpaB^biBaeT BbmejieHne nx b caMOCTO^TejibHoe 
ceMencTBO Cryptosporidiidae Leger, 1911. K corjiacmo o TaxoM BbmeneHnn npnuuia 
HeMBHO rpynna 3apy6excHbix nccne^OBaTenen, Bxjnona^ MonexynnpHbix OnonoroB (Carre¬ 
no e. a., 1998), Ha ocHOBe cpaBHHTenbHoro aHajin3a xapaxTepHbix c{)eHOTnnnHecxnx 
npn3HaxoB CTa^ann xcn3HeHHoro unxjia po,aa Cryptosporidium. 

HeT Hnnero ynnBHTejibHoro b tom, hto oneBn^Hbie c{)eHOTnnnHecxne pa3JinHH5i Mexc^y 
Cryptosporidium spp. n apyrnMH po<aaMn n Bn.aaMn xoxun^nn 6bmn OTHeTJinBO Bbi^BJieHbi 
n c noMombio MeTO^OB Monexyji^pHon cncTeMaTnxn (Barta e. a., 1990; Escalante, Ayala, 
1995; Morrison, 1997; Morrison, Ellis, 1997); sto /ihluhhh pa3 no;tTBep)x;taeT Ha^excHOCTb 
ncnojib30BaHHbix MeTO^OB. Y.anBJieHne, ojmaxo, Bbi3biBaeT c.aejiaHHbin Ha ocHOBaHnn 
nojiyneHHbix pe3yjibTaTOB bhboxi o tom, hto xpnnTOcnopn^nn cjie^ayeT ncxjnonnTb n3 
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Cryptosporidium Tyzzer, 1910: cpaBHeHHe c .apyrHMH roMOKceHHbiMH 
«KJiaCCMHeCKHMH» KOKUHJIHflMH 

Cryptosporidium Tyzzer, 1910: comparison with other homoxenous 
«classical» coccidia 


06mne npH3HaKH 

HepTbi pa3JIHHHfll 

rOMOKCeHHblH }KH3HeHHbIH UHKJI (TpHajia SpO- 
rozoa), nojioBOH npouecc no THny ooraMHH 
BHyrpHKJieTOHHaH JioKajiH3auHH SHjioreHHbix 
CT3JIHH 

He3aBHCHMoe pa3BHTHe raMOHTOB b KJieTKax xo- 
3HHHa (OTCyTCTBHe CH3HTHfl) 
YjibTpacTpyKTypHoe cxojictbo roMOJiorHHHbix 
CTaflHH XCH3HeHHOrO UHKJia 

PacnpocTpaHeHHe HHBa3HH bo BHeuiHen cpejie 
nepe3 ycTOHHHBbie oouhctw 

HaHMeHbuiHH pa3Mep anaoreHHbix CTajinn 

H oouhct (3—5 mkm b jinaMeTpe, C. parvum) 
Res Tuna oouhct h HaHMeHbiuee hhcjio cnopo- 
30HTOB B OOUHCTe (4) 

3KCTpauHTonjia3MaTHHecKaa jioKajiH3aunH CTa- 
JIHH pa3BHTHH BHyTpH KJieTKH X03HHHa 
Hajiunue MyjibTHMeM6paHHOH «nHTaiomeH» (?) 
opraHejuibi 

AyTOHH(J)eKUHH X03HHHa 

Bbicoxan JieKapcTBeHHan ycTOHHHBOCTb 


HepTbi, o6mne c .apyrHMH KOKUnaHHMH 

LLlMpoKan xo3HHHHa5i cneitH<J)HHHocTb (Toxoplasma gondii, kokuhjihh c reTepoKceHHbiMH xcH3HeH- 
HblMH UHKJiaMH) 

CnopyjiHUHH b opraHH3Me xo3«HHa ( Sarcocystis, Frenkelia, Caryospora, kokuhjihh pbi6 — Goussia, 
Epieimeria) 

Cnoco6HocTb nepcHCTHpoBaTb b opraHH3Me xo3«HHa (?) (uHCToo6pa3yiomHe kokuhjihh, Caryo¬ 
spora) 

PeuHKJiHpOBaHHe Mepo30MTOB b KHiiieHHHKe xo3HMHa (Toxoplasma gondii) 


rpynnbi kokuhjihh h paccMaTpnBaTb b KanecTBe «cecTpnHCKOH nojirpynnbi» no OTHOine- 
hhk) k ocTajibHbiM Apicomplexa. Te3nc o 5iKo6bi «HeKOKUHjiHHHOH npnpojie» KpnnTOcno- 
pHjoiHH CTan TyT xe ncnojib30BaTbca jyia o6T>5iCHeHH5i nx bmcokoh jieKapcTBeHHon ycTon- 
hhbocth k aHTHKOKUH^HHHbiM npenapaTaM (Arrowood, 1997; Blagburn, Soave, 1997). 

EapTa h coTpyflHHKH (Barta e. a., 1990) npejinoxcnjiH nepeHecTH poji Cryptosporidium, 
Taioxe b KanecTBe «cecTpnHCKOH rpynnbi», b KJiacc Hematozoa (nojiOTpaji Haemosporina), 
t. e. b rpynny KpoBenapa3HTOB c reTepoKceHHbiMH )KH3HeHHbiMH UHKJiaMH (y KpnnTOcno- 
pHJIHH XCH3HeHHbIH UHKJI TOMOKCeHHblH) H C 6eCn03B0H0HHbIMH nepeHOCHHKaMH B KaHeCTBe 
OKOHMaTejibHbix xo3aeB (Kax y bhjiob pojia Plasmodium). H mnbKO oneBHjiHOH HeocBe- 
TOMJieHHOCTbio o OnojiorHH KpnnTocnopHaHH mo*ho o6T>HCHHTb noMemeHne nx b rpynny 
ajiejienjiHbix kokuhjihh, raMOHTbi KOTopbix b xoue nonoBoro npouecca o6T>euHH5noTC5i b 
CH3nrnH, hto He HMeeT MecTa y Cryptosporidium spp. (Hausmann, Huelsmann, 1996). 

HaM npeflCTaBJiaeTCfl b KopHe oinnOoHHbiM o6T>euHHeHHe KpnnTOcnopHjiHH c KpoBe- 
napa3HTaMH, 6yjib to reMOcnopnjiHH (Barta e. a., 1990) hjih reMorperapnHbi (Hausmann, 
Huelsmann, 1996). OjmaKO BecbMa nmepecHO, hto no ouHOMy OnoxnMHHecKOMy napa- 
MeTpy (npeoOjiaflaHne b reHOMax AT-nap) KpnnTocnopHjiHH jieiicTBHTejibHO OKa3biBaiOTC5i 
6jiH)Ke k reMOcnopnAHaM,HeM k KJiaccnHecKHM ( Eimeria ) hjih UHCTOo6pa3yiomHM (Tox¬ 
oplasma) kokuhah^m. HanoMHHM, hto j\nn nocjieuHnx xapaKTepHa flHK TO-Tnna (Nei- 
mark, Blaker, 1967; Perrotto e. a., 1971; SanueBa, IlIaHHHa, 1976; Johnson e. a., 1990; 
Char e. a., 1996). H3bcctho, hto flHK npaKTHHecKH Bcex BbicniHx acHBOTHbix h Bbicinnx 
pacTeHHH npejtCTaBJiaeT co6oh coeunHeHne AT-Tnna. H ecjm sto cnpaBejuiHBO, to 
npeoOjiajtaHHe b reHOMax ITJ-nap CBHjieTejibCTByeT o 6ojiee upeBHeM nponcxoacjieHHH 
opraHH3Ma. Hcxojifl H3 3Toro Te3nca KJiaccnHecKne h uncToo6pa3yiomHe kokuhjihh 
UOJdkhm HMeTb 6ojiee paHHee nponcxoacueHne, neM kokuhuhh poua Cryptosporidium. 

no cbohm KapjtHHajibHbiM OnojiorHHecKHM npn3HaxaM KpnnTOcnopnjtHH cooTBeTCTBy- 
iot KpHTepnflM nouoTpaua Eimeriina: Maxpo- h MHKporaMOHTbi pa3BHBaioTca He3aBHCHMO, 
MHKporaMOHT uaeT Hanajio MHO)KecTBy MHKporaMeT; 3nroTa HenouBnxcHa h cjiy)KHT jxjm 
paccejieHna napa3HTa bo BHeuiHen cpeue. 3tot nouoTpau BKJuonaeT 9 ceMencTB, 6o;iee 30 
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poflOB h CBbiuie 1500 bhuob (Levine, 1982), h Bcex hx 6 e3 HCKjnoneHHfl o 6 i>euHHfleT eunHa# 
CTpyKTypa 2 CH 3 HeHHOrO UHKJia. IlpHXOUHTCfl TOJlbKO yUHBJIflTbCfl, KaK Ha <f>OHe TaKOH 
KOHCepBaTHBHOCTH 2 CH 3 HeHHOrO UHKJia MOrJIO B 03 HHKHyTb CTOJIb OrpOMHOe pa 3 H 006 pa 3 He 
KOKUHUHH. 

KoKUHUHHHaa npnpoua xpnnTOcnopHUHH He uojuxHa Bbi3biBaTb comhchhh, a caM pou 
Cryptosporidium 3acjiyacHBaeT BbiuejieHHfl ero b caMOCTOHTejibHoe ceMencTBO Crypto- 
spotidiidae Leger, 1911, xa k sto 6bmo yxce cuejiaHO paHbrne, BHyTpH OTpaua Eucoccidiida 
b nouxjiacce Coccidia (Levine, 1982), a He paccMaTpHBaTbca b BHue Hexon «cecTpHHCxon 
rpynnbi» BHyTpH Apicomplexa (Morrison, Ellis, 1997). Ha ocHOBaHHH aHajiH3a <f>e- 
HOTHnHHeCKHX npH3HaXOB KpHnTOCnOpHUHH K 3TOMy BbIBOUy B CBOeH HeuaBHeH nyOjIH- 
xauHH (Carrena e. a., 1998) npHimin jx axe Te nccjieuoBaTejin (Johnson, Barta), KOTopbie 
npeacue otbouhjih 3TOMy pouy ponb JiHiiib «cecTpHHCxon rpynnbi» BHyTpn Tnna Api¬ 
complexa. 


OECyamEHHE 

Ilocjie Bbixoua b cbct ynoMHHyTon nyOjinxauHH oOcyacueHne npeucraBjieHHbix MaTe- 
pnajiOB MoxceT 6biTb CBeueHO k rnaBHOMy BbiBouy o tom, hto xoxuHUHHHafl npnpoua 
KpnnTOcnopHUHH euBa jih HyxcuaeTca b uajibHenninx uoxa3aTejibCTBax. JJpyron bmbou 
COCTOHT B npH3HaHHH TOrO Cj)aXTa, HTO HHKaKHe OTUeJIbHO B3HTbie TeXHHHeCKHe npneMbl 
HccjieuoBaHHH caMH no ce6e He Moiyr npeTeHuoBaTb Ha ouH03HanHoe pemeHHe BonpocoB 
CHCTeMaTHKH h c(}HjioreHHH, ecjiH npn oOcyxcueHHH nojiyneHHbix pe3yjibTaTOB sxcnepn- 
MeHTaTop He onnpaeTca Ha bcio cyMMy 6a30Bbix 3HaHHH no paccMaTpHBaeMOH rpynne. 

JJocTOBepHOCTb pe3yjibTaTOB cpaBHeHHH HyKJieoTHUHbix nocjieuoBaTejibHOCTeH 18S 
pPHK, nojiyneHHbix npn H3yneHHH OTuejibHbix pouoB kokuhuhh (Johnson e. a., 1990; 
Morrison, 1997; Morrison, Ellis, 1997), He Bbi3biBaeT coMHeHHH. Eonee Toro, sth 
pe3yjibTaTbi xopouio comacyiOTCfl c paHHHMH npeucTaBjieHHAMH o tom, hto KJiaccHnecKHe 
kokuhuhh pouoB Eimeria h Isospora He nueHTHHHbi kokuhuham poua Cryptosporidium 
no uejiOMy pmy cJ)eHOTHnHHecKHx npH3HaKOB (Vetterling e. a., 1971; Goebel, Braendler, 
1982; Eenep, 1989a, 19896; Eenep h up., 1990; Eenep, CHuopeHxo, 1991; Eenep, 
CBexcoBa, 1997; CBexcoBa, 1997). 

OneHb nacTbiM 3a6jiyxcueHneM b HaynHon jiHTepaType 6biJio h, xax oxa3ajiocb, ocraeTCfl 
npn3HaHHe b xanecTBe kokuhuhh npeucTaBHTejien TOJibKO UByx pouoB KHineHHbix B036y- 
UHTejieii Eimeria h Isospora , a b nocjiejmne roubi eme h UHCTOo6pa3yiomHX kokuhuhh 
Toxoplasma gondii h Sarcocystis. Ilpn TaKOM y3KOM nouxoue k kokuhuhhm orpoMHoe 
pouoBoe h BHuoBoe pa3HOo6pa3ne sthx napa3HTHHecxHx npocTeninnx npocTo He npnHn- 
MaeTca bo BHHMaHne. C aHajiorHHHOH cnTyaunen Mbi CTOJiKHyjmcb h npn oueHxe HOBen- 
luhx uaHHbix no MOJiexyjiflpHon cncTeMaTnxe kokuhuhh poua Cryptosporidium. CaMH no 
ce6e npaBHJibHbie h BnojiHe uocTOBepHbie uaHHbie no cpaBHeHHio HyxjieoTnuHbix nocjie- 
UOBaTejibHOCTen 18S pPHKy pa3Hbix pouoB kokuhuhh 6biJin HHTepnpeTnpoBaHbi HeBepHO. 
A npHHHHa ouih6kh 3aKJiiOHajiacb b hcxouho HenpaBHjibHOM npeucTaBjieHHH nccjieuoBa- 
Tejieil o caMOM TaKCOHe kokuhuhh: Bee, hto Haxounjiocb BHe snMepnnu h H30cnopnu, 
paccMaTpHBajiocb hmh He xa k upyrne kokuhuhh, a xax «cecTpnHCKHe rpynnbi» BHyTpn 
Apicomplexa. 

AHajiH3 uaHHbix, npnBeueHHbix b TaOjinue, y6eacuaeT b tom, hto xpnnTOcnopHUHH 
6e3ycji0BH0 OTJiHnaiOTCH ot upyrnx kokuhuhh no uejiOMy pauy cJ)eHOTHnnHecKHx npn3Ha- 
kob: caMbie Mejixne pa3Mepbi SHuoreHHbix CTa uhh, Bmnonafl oouhctw; caMoe MeHbinee 
HHCJIO Cn0p030HT0B B OOUHCTe; CnOCoGHOCTb OOUHCT He TOJlbKO SKCUHCTHpOBaTbCH B 
opraHH3Me xo3«HHa, ho h Bbi3biBaTb ero ayTonHC^exunio; 3xcTpauHTonjia3MaTHHecxaH, xoth 
h BHyTpnxjieTOHHafl jioxajiH3auHH (Fayer, 1997). UlnpoKHH xpyr xo3«eB (nojiHxceHHOCTb) 
npn 6e3ycjioBHon tomokcchhocth xcn3HeHHoro unxjia (pa3BHTne b Tejie ouHoro xo3«HHa), 
HajiHHne JJHK AT-Tnna — Bee sto moxcho CHHTaTb npn3HaxaMH cxopee Hexon sbojhouh- 
OHHOH npOUBHHyTOCTH, HexeJIH npHMHTHBHOH OpraHH3aUHH. OUHaKO OTCyTCTBHe XryTH- 
kob (pnc. 3, B) b MHxporaMeTax xax 6yuTO CBnueTejibCTByeT 06 o6paTHOM. 
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Bcfl 3Ta coBOKynHocTb nepT ueHCTBHTejibHO BbiuejiaeT xpnnTOcnopHUHH cpeun upyrnx 
KOKUHAHH. HeKOTOpbie OCo6eHHOCTH napa3HT0-X03»HHHbIX OTHOLlieHHH (3KCUHCTHpOBa- 
HHe TOHKOCTeHHHbIX OOUHCT, peUHXJIHpOBBHHe Mep030HT0B, 3XCTpaUHTOnJia3MaTHHeCXafl 
jioxajiH3auHfl) MorjiH o6ycjioBHTb CBoeo6pa3Hyio cneunajiH3auHK) 3Toro naToreHa h OTnac- 
TH o6T>5ICHHTb erO OCo6eHHOCTH KaK B036yaHTeJlfl OnnOpTyHHCTHHeCXOH HH(})eXUHH, 
npOflBJieHHe XOTOpOH BO MHOrOM 3aBHCHT OT HMMyHHOTO CTaTyca X03flHHa. 

3HMepHHAHbie «KJiaccHHecKHe» xnmeHHbie xoxuhuhh poua Eimeria TpaxtHUHOHHO 
paccMaTpHBaiOTca xax rpynna, AaBmaa Hana.no no MeHbmen Mepe UByM ocHOBHbiM bctbam 
BH yTpn xjiacca Sporozoa: b CTopoHy KpoBenapa3HTH3Ma (reMocnopnxtHH, Plasmodium) h 
b HanpaBjieHHH TxaHeBoro napa3HTH3Ma (uHCTOo6pa3yK)mHe xoxuhuhh, Toxoplasma, 
Sarcocystis) (Benep h up., 1978). Pon Cryptosporidium He HaxouHT CBoero MecTa hh b 

OAHOH H3 3THX UByX 3BOJIK)UHOHHbIX J1HHHH. OjlHaXO He HCKJHOHeHO, HTO XpHnTOCnOpHUHH 

MOHIH OKa3aTbC» HHOH - aJIbTepHaTHBHOH - BeTBbK) B 3BOJHOUHH KOKUHAHH, KOTOpafl, 

ouHaxo, no KaKHM-TO npHHHHaM He nojiyHHjia uajibHenmero pa3BHTH5i. Ouhoh H3 Taxnx 
npHHHH Momo 6biTb npHo6peTeHne sthmh naToreHaMH paHHew cneuHajiH3auHH. Tax, pa3 
nonaB b opraHH3M xo3^HHa, xpnnTOcnopHUHH Mornn npHo6pecTH cnoco6HocTb 3apaxcaTb 
ero noBTopHo, Hcnojib3yfl juia 3Toro MexaHH3M peunxjiHpoBaHHfl 6ecnonon reHepauHH, 
neMy cnoco6cTBOBan h npyron yHHxajibHbin c|)eHOMeH — sxcuncTHpoBaHHe TOHKOCTeHHbix 
oouhct in situ, t. e. npflMO b opraHH3Me xo3flHHa. PerynaTopoM tbkhx napa3HTo-xo3AHH- 
HblX OTHOUieHHH UOJIXCeH 6bIJI CTaTb HMMyHHblH CTaTyC X03»HHa, 6e3 KOHTpOJlHpyiOmeH 
pojiH KOToporo He/iHMHTHpoBaHHoe pa3MHoxceHne napa3HTa HeH36excH0 npHBOUH.no 6bi k 
rH6ejiH ero cpeubi o6HTaHHa — 3apaxeHHoro MaKpoopraHH3Ma, h, xa k cneucTBHe, x 
3JiHMHHauHH caMoro napa3HTa xax BHua. 

TaxHM o6pa30M, xoxuhuhh poua Cryptosporidium uencTBHTejibHO OTJiHnaiOTCfl ot 
upyrnx xoxuhuhh, h sth otjihhhh 6biJiH oneBHUHbi erne 90 jieT TOMy Ha3au (Tyzzer, 1910). 
B nocneuyiomHe ceMb uecamneTHH xpnnTocnopHUHH cjiobho He 3aMenanH (xax b np^MOM, 
Tax h nepeHocHOM CMbicjie) H3-3a hx Hpe3BbinaHH0 Menxnx pa3MepoB (oouHCTa C. parvum 
C0H3MepnMa c spnTpouHTOM nenoBexa) h xaxcymencH HenaToreHHOCTH. MHTepec x 
xpnnTOcnopHUHHM B03poc jiHuib b nocjieuHne 15 — 20 neT Ojiarouapa hx npH3HaHHio xax 
B036yuHTejieH onacHoii, CnMfl-accouHHpoBaHHOH onnopTyHHCTHHecxon HHc|)exuHH — 
xpHnTOcnopnuH03a (Haiixa, Eeiiep, 1990; Casemore e. a., 1997). 

EipHMeHeHHe uejioro apceHana coBpeMeHHbix mctouob nccjieuoBaHHfl (ot 6hoxhmhh h 
3JieXTpOHHOH MHXpOCXOnHH J\0 CepOJIOrHH H MOJiexyjl^pHOH OHOJIOrHH) n03B0JlH.n0 Bbl- 
aBHTb y hhx pan yHHxajibHbix, paHee HeH3BecTHbix xapaxTepncTHx, xota MHoroe Bee eiue 
6e3 coMHeHHfl ocTaeTca cxpbiTbiM ot rjia3. XoneTca HaueflTbca, hto xoMnjiexcHbin nouxou 
x H3yneHHK) xpnnTOcnopHUHH no3BOJiHT b OyuymeM nocTHHb h upyrne TanHbi 3Toro Bee 
eiue Majio H3yneHHoro xoxunuHHHoro naToreHa. 
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ONCE AGAIN ABOUT THE COCCIDIAN NATURE OF CRYPTOSPORIDIUM 
(SPOROZOA: APICOMPLEXA) 

T. V. Beyer 

Key words: Sporozoa, Apicomplexa, Cryptosporidium , life cycle, phylogenetic relationships. 

SUMMARY 

The coccidian nature of the genus Cryptosporidium was undoubedly accepted by Tyzzer who 
was the first to describe this sporozoan parasite in 1907. Electron microscopic studies made in 
70—90s demonstrated the intracellular, although extracytoplasmic localization of Cryptosporidium 
spp. The pattern of Cryptosporidium life cycle fits well that of other intestinal homoxenous coccidian 
genera of the suborder Eimeriina: macro- and microgamonts develop independently, a microgamont 
gives rise to numerous male gametes, oocysts serving for parasite’s spreading in the environment. 
Along with these characters, Cryptosporidium spp. demonstrate some secondary peculiarities (an 
endogenous phase of development in microvilli of epithelial surfaces, two morphofunctional types 
of oocysts, the smallest number of sporozoites per oocyst, a multimembranous «feeder» organelle 
etc.), which may be due presumably to their early acquisition of specialization in the course of 
evolution. The recent studies based on molecular sequence data (18S rRNA) applied to 8 eimeriid 
and isosporid coccidian genera (Morrison, Ellis, 1997), suggested that the subclass Coccidia (class, 
according to Morrison and Ellis) be considered monophylic if Cryptosporidium were excluded, and 
this genus was regarded as the sister group to the rest of the Apicomplexa, or as the sister to the 
suborder (class) Hematozoa within the Apicomplexa. Either of these placements of Cryptosporidium 
definitely conflicts with both the generally accepted taxonomic scheme by Levine (1982) and the 
phenotypically based phylogeny of the phylum Apicomplexa (Barta e. a., 1990). 

The author’s opinion is that the differences between the examined eimeriid and isosporid coccidia, 
on the one hand, and Cryptosporidium , on the other hand, provided by molecular sequence data, 
may testify primarily to the well known morphofunctional dissimilarities between the compared 
organisms, rather than cast doubt on the coccidian nature of Cryptosporidium. Again, these data can 
hardly prove that Cryptosporidium does not belong to the coccidia. Thus, the modern molecular 
sequence data, despite their obvious scientific value, would make sence for phylogeny estimation 
only, if they are critically analysed and considered in combination with results of the relevant basic 
research. 
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Phc. 3. YjibTpacTpyiorypa 3naoreHHbix cTaAHH Cryptosporidium parvum npn pa3BHTHH b tohkoh KHiUKe 

KpbICbl. 

A — (JjparMeHT 3apa*ceHHOH kmiijkh: 3KCTpaumoruia3MaTMHecKaw ;ioKa;iM3aunfl napa3ma; B — MepoaoMTbi 2-h 
reHepauMH; B — cerMeHTupoBaHHbiH MHKporaMeTounT; F — MaxporaweTa ( cjieea ) h cnopynupoBaHHafl TOHKocreHHaH 
oouwcTa (cnpaea)\ a — awmioneKTHHOBbie rpaHyjibi; 3n — 30Ha npnKperuieHMH; kx — kji eTKa X03flnHa; Me— 
MMKpoBopcHHKa; Me — MUKporaweia; Mtupe — wew6paHa napaamcxfropHOH BaKyojin; om — ocTaTOMHoe Te;io; 




0.5 m km 



Phc. 3 ( npodojiotceHue ). 

no — nHTaK>niaa opraHejuia; ncfie — napa3HTo<j)opHafl Baxyojib; po — ponTpMn; coo — cTeHKa oouhctw; cn —cnopo- 

3oht; mp — rpo<jj)030HT; a — jmpo. 

Fig. 3. Ultrastructural organization of endogenous stages of Cryptosporidium parvum in the rat ileum. 




